Using time resolved ESR spectroscopy and photoflash conductivity the uncatalysed, first order decay of 2-hydroxy-propyl-2-peroxyl radicals and the uncatalysed, first order generation of 0 2~ and H + were measured to have the same rate constants. The formation of 0 2~ and H+ was measured in H 20 and D 20 and a kinetic isotope effect of kH/k = D3.5 was obtained. Comparing the rate constants of the peroxyl radicals derived from methanol, ethanol and 2-propanol it was shown that the rate constant increases with increasing methyl-substitution. In 2-propanol water m ixtures the rate constant of the 2-hydroxy-propyl-2-peroxyl radical increases only slightly with increasing polarity of the solvent. The experimental results are in accord with a mechanism which involves a cyclic transition state leading to a concerted elimination of H 0 2' followed by dissociation into H+ and 0 2~.
Introduction
Previously, it had been found by pulse-radiolytic and photo flash conductivity studies, that 2 -hydroxy-propyl-2 -peroxyl radicals (1 ) decay into H+ and 0 2' in a first order process (eq. (I))1-2. In the present paper we wish to present the results of some experiments, which were performed in order to obtain information about the detailed mechanisms of this reaction.
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Besides the first order decay the peroxyl radicals may under suitable conditions disappear by a second order process1 -2 which is not considered here. Furthermore they can decompose in an 0 H " catalysed reaction2 -3 (eq. (2 )).
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Experimental Results
In a flash photolysis apparatus the rate constants of eqs. (1 ) and (2 ) were determined in aqueous solutions by measuring the rates of conductivity build up due to the production of H+ and O i7. In addition to this, the rate constant ki for the peroxyl radicals 1 was determined by carrying out time dependent ESR measurements. As examples, the results of two experiments are shown in Fig. 1 and Fig. 2 . Within the limits of experimental error, both methods gave the same results which are presented in this section. 
1.
The measured rate constants of reactions (1) and (2 ) for three peroxyl radicals derived from simple aliphatic alcohols are shown in Table I . 5. If the concentration of 2-propanol is increased from 1 to 50Vol.%, the rate constant ki for 1 decreases by a factor of 1 .6 , independently of tem perature (Fig. 3) . Using ET4values and the equation log ki = a Et + b to describe the influence of the solvent polarity, we obtained values of a = + 0 . 0 2 and b = + 1 .5 .
Discussion
At least six mechanisms of reaction (1) seem possible: a) A slow dissociation of a proton followed by a fast elimination of O2" from the radical anions (eq. (3)).
The mechanism can be ruled out since it is known that the rate constants for proton dissociation are increased with decreasing methyl substitution, the observed sequence ki, however, is just the opposite (Table I) H % O2" (7) cyclic transition state explains the small influence of the solvent. Activation entropies in the order found have been observed for cyclic transition states7 and kinetic isotope effects of the observed magnitude are expected for cyclic transition states8. Long lived intermediates, e.g. hydroxy hydroperoxides and tetroxides have not been observed since the decay of 1 as measured by ESR has the same rate constant as the formation of 0 2~ and H+ (Fig. 3) .
The dissociation of HO2' into H+ and 0 2~ cannot be the rate determining step in the build up of conductivity. The pK-value of HO2' is ~4 .7 2 -6 from which a k value of 1 • 1 0 6 s-1 is estimated for the last step of eq. (7), if a rate constant of 5 • 1010 M-1 sec_1 is assumed for the recombination reaction of H+ and O2 '. This has to be compared with the rate constants ki of Table I (Table I) ? One reason for this may be the stabilisation of the carbonyl group effected by substituting CH3 for H. According to B enson's method of group increments9 the stabilisation of the carbonyl group thus obtained amounts to ~1.9 kcal/mol per H substituted by a methyl group. Using this value and assuming a) that the configura tion of the transition states resembles that of the reaction products and b) that the pre-exponential factors remain the same in going from R ' = H, R " = C H 3 to R ' = R " = CH3, ki is calculated to increase by a factor of ~ 25 which has to be compared with the experimental increase of ~ 13 (Table I) . A similar argument has been used10 to explain the influence of methyl substituents on the rates of fragmentation of a-alkoxy alkyl radicals.
Another reason for the increase of ki with higher degree of methylation could be found in the forma tion of a more pronounced intramolecular hydrogen bond of the OH group in the higher methylated radicals. This is suggested by the decrease of k2 to values considerably lower than diffusion controlled (Table I) . In studies of similar reactions it was observed11 that in the presence of hydrogen bonds OH-catalysed reactions have rate constants lower than 2 • 1010 M-1s_1.
Experimental Section The rate of formation of H+ and 0 2~ (reaction (1)) was measured using a flash photolysis-conductivity apparatus described earlier2. The aqueous solutions were saturated with oxygen and contained H2O2 (10-3-4 • 10-2 M) and an aliphatic alcohol (10-2-6.5 M). The UV light of the flash (duration 10 ^s) was absorbed by H2O2 producing OH radicals. The OH radicals abstract H atoms from the alcohols leading preferentially to a-hydroxy alkyl radicals (e.g. (CH3)2COH in the case of 2-propanol)12. The a-hydroxy alkyl radicals add oxygen and form a-hydroxy alkyl peroxyl radicals. The concentra tions of the a-hydroxy-peroxyl radicals were held below 1 • 10-7 M in order to avoid bimolecular reactions2.
The decay of the peroxyl radicals was measured with time resolved in situ ESR spectroscopy at constant field. The time dependence of the ESR signal was obtained by periodically repeated real time measurements using chopped UV irradiation of the H2O2 in the solution. The ESR signals thus obtained were sampled and averaged to improve the signal/noise ratio.
